Introduction {#cesec10}
============

Acute upper respiratory tract viral infections (URTIs) are the most common diseases of human beings, with adults having two to five common colds each year and school children having from seven to ten colds per year.[@bib1] The symptoms of URTIs are so common that self-diagnosis of common cold or influenza (flu) is normal among the general public and clinical diagnosis is usually the only diagnosis used by the physician. Over 200 serologically different viral types are responsible for human URTIs, with the rhinoviruses being the most common cause.[@bib1] There is a large amount of information available about the molecular biology of the viruses associated with URTIs but relatively little information on the origins of the symptoms associated with them. An understanding of the pathophysiology of symptoms of URTIs is important, as most treatments for URTIs are symptomatic and clinical trials on the efficacy of new treatments usually focus on changes in symptom scores as the main parameter of efficacy rather than changes in viral titres in the airway or viral shedding. Clinical trials on any new antiviral treatment for URTIs aimed at the general population will need to demonstrate changes in symptom severity or duration of symptoms, since these parameters are the key benefits for most patients. Differences in clinical presentation are not so useful in identifying the causative agent of an URTI but there has been increasing interest in improving the accuracy of symptomatic diagnosis of emerging viral infections such as pandemic influenza[@bib2] and severe acute respiratory syndrome (SARS)[@bib3] because early diagnosis is essential for any antiviral therapy and for the initiation of public-health measures in the community (eg, isolation of infected cases). Here, I discuss the mechanisms that generate symptoms associated with URTIs, especially common cold and flu, but will not review virology in any detail except as regards relevance to symptoms.

Is it a cold or flu? {#cesec20}
====================

The clinical expression of URTIs is variable and is partly influenced by the nature of the infecting virus but to a greater extent is modulated by the age, physiological state, and immunological experience of the host.[@bib4] Depending on these factors, URTIs may occur without symptoms, may kill, or most commonly will be associated with an acute self-limiting illness.

"Common cold" and "flu" are syndromes of familiar symptoms caused by viral infection of the upper respiratory tract. It is difficult to define the syndromes exactly because of great variation in the severity, duration, and types of symptom. Rhinoviruses account for 30--50% of all colds, and coronaviruses are the second most common agent, accounting for 10--15% of colds.[@bib5] Influenza viruses account for 5--15% of colds, and cold viruses such as respiratory syncytial virus are responsible for much flu-like illness,[@bib6] demonstrating that there is much overlap in aetiology and symptomatology of common cold and flu syndromes.

The common cold syndrome has been defined in terms of experimental colds as a short mild illness with early symptoms of headache, sneezing, chilliness, and sore throat and later symptoms of nasal discharge, nasal obstruction, cough, and malaise.[@bib7] Generally the severity of symptoms increases rapidly, peaking 2--3 days after infection, with a mean duration of symptoms of 7--10 days but with some symptoms persisting for more than 3 weeks.[@bib5] Experimental colds in the adult are rarely associated with fever, and some subjects have a transient depression of oral temperature during the early phases of a cold.[@bib7] Studies on the symptoms generated by different common cold viruses indicate that it is not possible to identify the virus on the basis of the symptoms, since similar symptoms are caused by different viruses.[@bib8]

The influenza syndrome is typically of sudden onset and is characterised by fever, headache, cough, sore throat, myalgia, nasal congestion, weakness, and loss of appetite.[@bib2] Antiviral agents are available for the treatment of influenza but they are ineffective against any other causes of URTIs and therefore there is considerable interest in the early clinical diagnosis of influenza as opposed to common cold. The best predictors for influenza are cough and fever, since this combination of symptoms has been shown to have a positive predictive value of around 80% in differentiating influenza from a population suffering from flu-like symptoms.[@bib2]

Symptomatology {#cesec30}
==============

The symptoms of URTIs are triggered in response to the viral infection of the upper airway and the immune response to infection may be the main factor in generating the symptoms, rather than damage to the airway.[@bib9], [@bib10] Histological surveys of the nasal epithelium during experimental rhinovirus infections have not been able to find any morphological changes in the nasal epithelium of infected volunteers, apart from a substantial increase in polymorphonuclear leucocytes early in the course of the infection.[@bib11] The major cell monitoring the host for the invasion of pathogens is the macrophage, which has the ability to trigger an acute phase response when stimulated with components of viruses or bacteria---eg, viral RNA and bacterial cell wall components.[@bib12] The surface of the macrophage exhibits toll-like receptors that combine with the components of viral and bacterial pathogens and trigger the production of cytokines.[@bib12] The cytokines act to recruit other immune cells, trigger inflammation, and generate systemic symptoms such as fever.[@bib13] A complex mix of proinflammatory cytokines and mediators generates the symptoms of URTIs.[@bib14] The inflammatory mediator bradykinin is believed to have a major role in generating the local symptoms of URTIs (eg, sore throat and nasal congestion),[@bib15], [@bib16] and cytokines are believed to be responsible for the systemic symptoms (eg, fever).[@bib17] A discussion of the mechanisms that generate the URTI symptoms is the main topic of this review and each symptom will be discussed in turn.

Sore throat {#cesec40}
-----------

A scratchy sensation of throat irritation is often the first symptom of an URTI. This symptom may be related to early viral infection of the nasopharynx rather than the nasal epithelium.[@bib18] Point inoculation of rhinovirus on the inferior turbinate caused early infection of the nasopharynx with subsequent spread of infection anteriorly into the nose.[@bib18] The sensation of throat irritation may be caused by the formation of bradykinin in the airway in response to infection, since intranasal administration of bradykinin causes symptoms of rhinitis and a sore throat.[@bib15], [@bib19] The sensation of throat irritation as an early URTI symptom may develop into sore throat pain associated with nasopharyngitis, pharyngitis, or tonsillitis and these conditions may also be associated with bacterial infection.[@bib20] The symptom of sore throat is most likely caused by the actions of prostaglandins and bradykinin on sensory nerve endings in the airway and the sensation of pain is mediated by the cranial nerves supplying the nasopharynx and pharynx.

Sneezing {#cesec50}
--------

Sneezing, like sore throat, is a prominent early symptom associated with URTIs.[@bib7] Sneezing is mediated solely by the trigeminal nerves, which supply the nasal epithelium and the anterior part of the nasopharynx with sensory fibres.[@bib21], [@bib22] Sneezing is related to inflammatory responses in the nose and nasopharynx that stimulate the trigeminal nerves. The sneeze response may be mediated via histamine receptors on the trigeminal nerves, since intranasal administration of histamine causes sneezing.[@bib23] The trigeminal nerves relay information to the sneeze centre in the brainstem and cause reflex activation of motor and parasympathetic branches of the facial nerve and activate respiratory muscles. A model of the sneeze reflex is illustrated in [figure 1](#fig1){ref-type="fig"} . The sneeze centre coordinates the inspiratory and expiratory actions of sneezing via respiratory muscles, and lacrimation and nasal congestion via parasympathetic branches of the facial nerve. The eyes are always closed during sneezing by activation of facial muscles, indicating a close relation between the protective reflexes of the nose and eyes. A common phenomenon is the "photic sneeze", caused by a sudden increase in light intensity, again highlighting the overlap of protective nasal and eye reflexes.[@bib24] Sneezing activates parasympathetic pathways to nasal glands and there appears to be some cholinergic control of sneezing, since anticholinergics such as ipratropium and first generation antihistamines have been shown to inhibit sneezing.[@bib25], [@bib26] Figure 1Sneezing is mainly triggered by stimulation of trigeminal sensory nerves in the nasal epitheliumThe trigeminal nerves provide a sensory input to the "sneeze centre" in the medulla that triggers reflex activation of nasal and lacrimal glands to cause a rhinorrhoea, facial muscles to cause closure of the eyes and grimace, and respiratory muscles to cause inspiration followed by an explosive expiration.

Rhinorrhoea {#cesec60}
-----------

The nasal discharge associated with URTIs is a complex mix of elements derived from glands, goblet cells, plasma cells, and plasma exudates from capillaries, with the relative contributions from these different sources varying with the time course of the infection and the severity of the inflammatory response.[@bib27] A watery nasal secretion is an early URTI symptom and is often accompanied by sneezing. This early phase of nasal secretion is a reflex glandular secretion that is caused by stimulation of trigeminal nerves in the airway, similar to sneezing. Support for the glandular origin of the early nasal secretions comes from studies on anticholinergic medicines such as ipratropium. These studies have demonstrated that nasal secretions in the first 4 days of a common cold are inhibited by intranasal administration of ipratropium.[@bib25] The nasal discharge also consists of a protein-rich plasma exudate derived from subepithelial capillaries,[@bib28] which may explain why anticholinergics only partly inhibit nasal discharge associated with URTIs.[@bib27]

The colour of nasal discharge and sputum is often used as a clinical marker to determine whether or not to prescribe antibiotics but there is no evidence from the literature that supports this concept,[@bib29] since colour changes in nasal discharge or sputum reflect the severity of the inflammatory response[@bib30] rather than the nature of the infection. Much of the literature relates to colour changes in sputum and the lower airways but the same concepts apply to the upper airways and nasal discharge. The colour of nasal discharge may change from clear to yellow to green during the course of an URTI. This colour change is related to the recruitment of leucocytes into the airway lumen and is a hallmark of airway disease.[@bib30] Neutrophils and proinflammatroy monocytes have azurophil granules that are green because of the green protein myeloperoxidase. Nasal discharge with few leucocytes is white or clear, with increasing numbers of leucocytes the nasal discharge appears yellow (pale green), and with large numbers of leucocytes the colour becomes green.[@bib30]

Nasal congestion {#cesec70}
----------------

Nasal congestion is a later symptom of URTIs that increases in severity over the first week of symptoms.[@bib7] Nasal congestion is caused by the dilation of large veins in the nasal epithelium (venous sinuses) in response to the generation of vasodilator mediators of inflammation such as bradykinin.[@bib31], [@bib32] These sinuses are well developed at the anterior end of the inferior turbinate and nasal septum where congestion of the sinuses in the narrow nasal valve region causes obstruction of the nasal airway.[@bib33] The nasal venous sinuses exhibit phases of congestion and decongestion under the influence of the sympathetic vasoconstrictor nerves, causing reciprocal changes in nasal airflow (often termed the "nasal cycle").[@bib33] The asymmetry of nasal airflow associated with the nasal cycle is increased with an URTI, and this may result in one nasal passage being patent while the other is completely obstructed.[@bib34] [Figure 2](#fig2){ref-type="fig"} illustrates the changes in nasal airflow associated with the nasal cycle in health and with an URTI.Figure 2Spontaneous changes in unilateral nasal airway resistance recorded in one subject with symptoms of common cold (A), and 6--8 weeks later when healthy (B)Blue symbols represent left nasal airway resistance and red symbols represent right nasal airway resistance. Redrawn from Eccles et al.[@bib34]

Sinus pain {#cesec80}
----------

The paranasal sinuses surround the nasal airway and any infection of the airway usually involves the sinuses, causing inflammation and the accumulation of secretions in the sinuses.[@bib35] The origin of sinus pain may be related to several factors---eg, pressure changes in the sinus air space and pressure changes in the blood vessels draining the sinus.[@bib36] The ostia of the paranasal sinuses are often occluded because the nasal epithelium becomes inflamed and congested with an URTI; this may result in gas absorption from the sinus and "vacuum maxillary sinusitis".[@bib37] However, sinuses with patent ostia may also be painful, indicating that the generation of inflammatory mediators within the sinus may be sufficient to trigger the sensation of pain either by direct stimulation of pain nerve fibres or via distension of blood vessels that are also served by sensory nerves.[@bib36] Changes in posture from sitting to supine cause an increase in sinus pain that may be related to dilation of the blood vessels draining the sinus caused by an increase in venous pressure. Pressure changes in the sinus may also cause pain by stimulation of branches of the trigeminal nerve that course in and around the sinuses.[@bib37]

Watery eyes {#cesec90}
-----------

Watery eyes (epiphora) is a common symptom associated with allergic and infectious rhinitis.[@bib38], [@bib39] In children aged 7 years, 70% of cases of epiphora are related to allergic disease or URTIs.[@bib40] The nasolacrimal duct may be obstructed at its opening into the nose by inflammation and congestion of blood vessels in the nasal epithelium around the opening of the duct, causing an accumulation of tears and the symptom of watery eyes. The nasolacrimal duct has been shown to have a vascular plexus of veins (cavernous tissue) similar to the venous sinuses of the nasal epithelium, and congestion of this plexus causes obstruction of the duct.[@bib41] The nasolacrimal cavernous tissue is innervated by parasympathetic and sympathetic nerves that may have a role in controlling the outflow of tears by regulating the congestion and decongestion of the cavernous tissue.[@bib42]

Cough {#cesec100}
-----

Cough is a common symptom associated with URTIs that may persist for 3 weeks or more,[@bib43] and it represents the largest single cause of consultation in primary care.[@bib44] Cough is mediated exclusively by the vagus nerve, meaning that cough is initiated in the airway by stimulation of sensory nerves at the level of the larynx or below.[@bib45] A model of cough control is illustrated in [figure 3](#fig3){ref-type="fig"} . Nasal stimulation and inflammation causes sneezing and not cough, indicating that the airway inflammation associated with rhinitis must reach the level of the larynx to trigger cough. The vagus nerve also supplies the external ear, oesophagus, and abdominal organs and cough can be elicited from these areas as with cough associated with gastroesophageal reflux.[@bib44] Cough is normally a protective reflex that prevents the aspiration of food and fluid into the airway and also aids in the expulsion of mucus and foreign objects from the lower airway. The first days of an URTI are often associated with a dry, unproductive cough that serves no useful function and may cause loss of sleep and exhaustion. The unproductive cough may be caused by the inflammatory response in the upper airways spreading to the larynx. Cough associated with URTIs is believed to be caused by a hyper-reactivity of the cough reflex that may be due to the effects of inflammatory mediators on airway sensory nerve endings.[@bib46], [@bib47] In health, cough is readily induced by mechanical stimulation of the larynx, but when the larynx is inflamed and hyper-reactive, cough may occur spontaneously or in response to stimuli that would not normally cause cough---eg, the mildly irritating effects of cold air. Cough occurs spontaneously with an URTI, and some cough may be voluntary rather than reflex; this voluntary cough may be related to a sensation of airway irritation.[@bib48] Productive cough usually occurs later in the course of URTI and may be related to the inflammation spreading to the lower airways and triggering mucus production. Common cold viruses usually do not cause any substantial damage to the airway epithelium,[@bib11] whereas influenza may cause substantial cellular damage to the respiratory epithelium; this difference may be why influenza infection is usually associated with cough[@bib2] whereas common cold often occurs as a "head cold" with little, if any, symptom of cough.Figure 3Cough is normally caused by aspiration of food or fluid in the airway and this stimulates sensory receptors supplied by the vagus nerve to trigger coughCough associated with URTIs is caused by a hyper-reactivity of this response, and cough occurs spontaneously. Cough can also be initiated and inhibited by voluntary control, indicating some control of cough from higher centres such as the cerebral cortex.

Headache {#cesec110}
--------

Headache is a common early symptom associated with URTIs.[@bib7] In a clinical trial that recruited patients with sore throat associated with URTIs, over 60% of patients experienced headache.[@bib49] The mechanism of headache associated with URTIs is unknown but a hypothesis has been proposed that headache associated with infections is caused by cytokines released from immune cells in response to viral infection.[@bib50] Administration of cytokines involved in the immune response to infection---eg, tumour necrosis factor and interferons---has been shown to cause headache in human beings.[@bib50] Headache is a common side-effect of administration of interferon beta-1a for the treatment of multiple sclerosis;[@bib51] similarly headache is associated with therapy with pegylated interferon alpha-2b for treatment of hepatitis.[@bib52] The mechanism of headache caused by cytokines is unknown but it is interesting that headache induced by cytokines is accompanied by symptoms such as fatigue, anorexia, malaise, nausea, and depression, and these symptoms are commonly associated with URTIs.

Chilliness and fever {#cesec120}
--------------------

A sensation of chilliness is an early symptom of common cold,[@bib7] and is sometimes explained as an initial stage of fever, since vasoconstriction of skin blood vessels may cause a fall in skin temperature that is perceived as chilliness. Common cold in the adult is rarely accompanied by fever and some subjects have a transient fall in body temperature during the early stages of common cold. In a study of 272 patients with sore throat associated with URTIs, the mean aural temperature was 36·8°C and around 35% of these patients said they were suffering from "chills" and "feverish discomfort".[@bib49] The sensation of chilliness may be unrelated to any change in skin or body temperature. In a study of human volunteers, a sensation of chill still develops on administration of exogenous pyrogen even though the volunteers are immersed in a water bath that maintains a neutral skin temperature (34·5°C).[@bib53] The sensation of chilliness occurred after visible signs of shivering in the volunteers. Chilliness and shivering occurred even though there was no change in skin temperature and body temperature was actually rising in response to skin vasoconstriction. This finding indicates that the sensation of chilliness may be a central sensation closely linked to control of shivering. Chilliness and shivering are most likely induced by the effects of cytokines on the temperature regulating centres of the hypothalamus and perceived at the level of the cerebral cortex.

Fever in response to infection is found in a wide range of animals and is believed to be beneficial as regards the host response to infection.[@bib54] Fever is usually associated with novel or severe viral infections, especially emerging viral infections where the virus is novel to the host, as in influenza epidemics and SARS.[@bib2], [@bib3] As discussed, fever is uncommon in adult cases of common cold, but is common in infant cases, presumably because the adult has been exposed to numerous common cold viruses and subsequent infections do not trigger a strong immune response, whereas the viruses are novel to the infant.

Cytokines have been implicated as endogenous pyrogens that are released from macrophages and other leucocytes in response to infection, and there is considerable evidence for pyretic and antipyretic effects of cytokines.[@bib17] The proinflammatory cytokines interleukin 1, interleukin 6, and tumour necrosis factor alpha, as well as the anti-inflammatory cytokines interleukin-1 receptor antagonist and interleukin 10 have been investigated for their pyrogenic or antipyretic action.[@bib17] Interleukin 1 and interleukin 6 are believed to be the most important cytokines that induce fever.[@bib55] Cytokines are believed to cross the blood--brain barrier or interact with the vagus nerve endings to signal the temperature control centre of the hypothalamus to increase the thermal set point.[@bib55], [@bib56] The hypothalamus then initiates shivering, constriction of skin blood vessels, and a sensation of chilliness ([figure 4](#fig4){ref-type="fig"} ).Figure 4Fever is caused by cytokines released from macrophages and other immune cellsThe cytokines may act on vagal nerve endings or enter the brain to cause a resetting of the temperature control centre in the hypothalamus. The hypothalamus causes shivering and constriction of skin blood vessels and also initiates a sensation of chilliness that is perceived at the level of the cerebral cortex. IL=interleukin; TNF=tumour necrosis factor.

Psychological effects, malaise, and mood changes {#cesec130}
------------------------------------------------

The presence of physical features of URTIs---eg, nasal congestion, rhinorrhoea, and cough---may cause discomfort, attention deficit, and mood changes but there is increasing evidence that the psychological changes associated with URTIs may also be caused by the effects of cytokines on the central nervous system.[@bib57] URTIs have been shown to lead to a reduction in subjective alertness and impaired psychomotor functioning[@bib58] but the relative contribution of cytokines to these changes is poorly understood. Exogenous administration of interferon alpha is used as a therapy for chronic viral diseases such as hepatitis B and C, and therapy is associated with flu-like side-effects similar to those observed with URTIs---eg, fatigue, fever, chills myalgia, nausea, and mood changes.[@bib59] Psychiatric side-effects such as depression, irritability, lack of motivation, impaired concentration, psychoses, and confusional states have been reported to occur in some patients after 2--3 months of therapy with interferon alpha.[@bib59] The present knowledge on the effects of interferon alpha on the brain indicates that there at least two distinct syndromes related to therapy: an early neurovegetative syndrome characterised by psychomotor slowing and fatigue, and a later mood/cognitive syndrome that involves depression.[@bib60] Cytokines---including tumour necrosis factor and interleukins 1, 2, and 6---have been reported to induce the syndrome of "sickness behaviour" with anhedonia, cognitive dysfunction, anxiety/irritability, psychomotor slowing, anergia/fatigue, anorexia, sleep alterations, and increased sensitivity to pain.[@bib60] These cytokines are also associated with URTIs and may mediate mood changes associated with these infections.

Anorexia {#cesec140}
--------

Anorexia is a common behavioural response to URTIs, and this response has entered the folklore as advice to "feed a cold and starve a fever".[@bib61] In association with fever, decreased food and water consumption are the most common signs of infection.[@bib13] There is growing evidence that anorexia associated with infections such as URTIs is mediated by cytokines that are released from leucocytes in response to infection, and that these cytokines cause inhibition of feeding by effects on the feeding centre in the hypothalamus.[@bib62] The cytokines implicated in anorexia are those involved in the acute phase response to infection---eg, interleukins, tumour necrosis factor, and interferons.[@bib62] In support of the folklore advice to starve a fever, evidence indicates that acute anorexia in response to infection is beneficial and that it is an important behavioural response to help overcome infection. Anorexia may aid in eliminating infection by saving energy that would be otherwise used in finding food, reducing heat loss from the body that would be lost by convection, reducing the availability of micronutrients such as iron and zinc that are essential for the growth of pathogens, and enhancement of immune function by enhancing monocyte and macrophage activity.[@bib13], [@bib62]

Muscle aches and pains {#cesec150}
----------------------

Muscle aches and pains (myalgia) are a common symptom of URTIs, with around 50% of patients with common cold experiencing these symptoms.[@bib49] Myalgia is a symptom of the acute phase response to infection and there is evidence that the symptom is caused by the effects of cytokines on skeletal muscle.[@bib63] Proinflammatory cytokines have been implicated as inducing the breakdown of muscle proteins, and tumour necrosis factor was initially referred to as cachetin because of its role in causing muscle wasting or cachexia.[@bib64] The breakdown of muscle protein in response to URTI can be viewed as beneficial because it mobilises proteins and aminoacids that can be converted in the liver to opsonins and other components of the immune response.[@bib64] Fever associated with URTIs is usually accompanied by other systemic symptoms such as myalgia and there is much evidence that indicates that both these symptoms are caused by the production of prostaglandin E2 in response to circulating cytokines.[@bib63] The cytokine-induced generation of prostaglandin E2 and the breakdown of skeletal muscle in vitro is inhibited by indomethacin,[@bib63] and similarly myalgia associated with URTIs is relieved with acetylsalicylic acid.[@bib49] Prostaglandin E2 is a mediator of pain by its effects on peripheral pain receptors.[@bib65] The cytokine stimulation of prostaglandin E2 production in skeletal muscle, and the effects of prostaglandin E2 on sensory nerves in muscle, may explain the myalgia associated with URTIs.

Time course of symptoms {#cesec160}
=======================

In a study of common cold symptoms induced by challenge with infected nasal secretions, URTI symptoms were classified as either "early" or "later" symptoms.[@bib7] The early symptoms were headache, sneezing, chilliness, and malaise, which developed quickly and also declined rapidly after 1--2 days, whereas the later symptoms---malaise, nasal discharge, nasal obstruction, and cough---developed slowly over several days and were still present 1 week after challenge. The time course of an early symptom (sneezing) is compared with that of a later symptom (cough) in [figure 5](#fig5){ref-type="fig"} . The early development of sneezing compared with cough in cases of common cold may be explained on the basis that URTIs develops in the upper airways first and subsequently spread to the lower airways. The upper airways are innervated by the trigeminal nerves that mediate sneezing whereas the airways below the larynx are innervated by the vagus nerves that mediate cough.Figure 5Time course of symptoms of sneezing and cough using challenge with infected nasal secretions to infect human volunteersResults redrawn from the study by Jackson et al.[@bib7]

Fever is usually an early symptom of influenza but is of short duration (3--4 days). The systemic symptoms of fever, headache, malaise, myalgia, and anorexia are related to the effects of cytokines released from immune cells and these responses develop rapidly in the first days of infection when the virus is detected by the immune system. The local symptoms of nasal congestion and rhinorrhoea are dependent on the generation of inflammatory mediators such as prostaglandins and bradykinin. The inflammatory mediator response may have a slower onset and longer duration than the cytokine response, which may explain the time course of local symptoms such as congestion and rhinorrhoea.

Conclusions {#cesec170}
===========

Our understanding of the generation of URTI symptoms has been helped by the discovery of cytokines and new knowledge about their roles in the acute phase response. URTI symptoms---eg, anorexia---that previously were in the realm of folklore now have a physiological explanation in terms of the effects of cytokines on the hypothalamus. The present rationale for the treatment of URTIs is for symptom relief, since the symptoms of URTI are perceived as a nuisance, but this review suggests that some of the symptoms are an integral part of the acute phase response and may aid in recovery from infection. The unpleasant symptoms of fever, malaise, and anorexia help to overcome infection and it is debatable whether elimination of these symptoms with non-steroidal anti-inflammatory drugs is beneficial. At present there is no evidence that symptomatic treatment of URTIs interferes with the course of the common cold or influenza but this is an area that is worthy of more research.

Search strategy and selection criteria {#cesec180}
======================================

Data for this review were identified by searches of PubMed, ISI Web of Science, and references from relevant articles; articles were also identified through searches of the files of the author. The main search terms were "common cold", "influenza", "cytokines", "anorexia", "fever", "myalgia", "headache", "sore throat", "cough", "sinus pain", "malaise", "nasal congestion", and "epiphora". Only English language papers were reviewed.
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